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MONOCLONAL ANTIBODY

This inwention relates to monoclonal antibodies —
specific for the recgptor_for human granulocyte-macrophage
colony stimulating factor (hGM-CSF), and to compositions
and methods utilizing these antibodies. :
V

Background andlprio: Art

Grannlodyte-mécrophage colony-étiqulating factor
(GM-CSP) is a growth and differentiation factor for a
variety of haemopoietic progenitor cells (including those
for neutrophils, macrophages, eosinophilg, megakaryocytes
and érythioid cells) and can also functionally activate
mature neutrpphils, eosinophils and macrophages (1—4). All
of the actions'of GM-CSF are thought to be mediated through
the interaction of GM-CSF witﬁ specific cell surface

receptors. Thes; reéeptors consist of a specific a~chain
(PCI/BU90199342, published as WO 91/02063) (S5), which binds
GM~CSF with loﬁ-affihity, and a common f-chain, which by
itself does not bind GM~-CSF with detectable affinity, and
is shared by the a-dhaips for the interleukin-3 and

intexleukin~5 receptors (6,7). The a-B complex generates
high-affinity binding sites for GM-CSF, and is required for
cell sigmalling (8).. However, the mechanism of convefsion
of the low affinity'receptor to high affinity is not vyet
understood. | _

_Sihbé'murine models of excess GM~CSF production
(5,10) have.inﬂicagéd that a variety of Qisease states can
result from over-production of GM-CSF and consequent
macrophage accumulation, and since clinical triala.of_GM-
CSF have indicated that some diseaéé states can be
exacerbated by the action of GM-CSF (11), we believe that
antibodies thét inhibit GM-CSF action may have clinic;l
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utility. Moreover, since several human myeloid leukaemiag
have been shown both to possess GM-CSF receptors and to
respond to GM-CSF byfp:oliferation (12~16),_we believe that
such antibodies could be used to suppreés leukaemic cell
proliferation or to target leukaemic cells for antibody-
‘mediated killing. Finally we believe that identification
of the antibody epitope dn the GM-CSF receptor a-chain
recognized by neutralizing antibody'will aid in the design
of selective peptide and non-peptide antagonists of GM-CSF
action. .

We have generated a panel of monoclonal
antibodies that specifically recognize thé human GM-CSF
receptor a-chain, and one of these inhibits the capacity of
GM-CSF to bind to its cellular receptor and to biologically
gtimulate cells that bear GM-CSF receptors. Surprisingly,
this inhibition occurs on cells that bea: either the o-
chain of the receptor alome (¥FD-AS5 cells), or which beér

the high-affinity o~f complex (AMh 193 cells, human bone
marrow cells).

Summagg of the'Inyehtioﬁ
| According to a first aspect, the invention
provides monoclonal antibodies specific for hGM-CSF
receptor, which antibodies have the abil:.ty to inhibit the
biological activity of hGM-CSF. Preferably the monoclonal
antibodies of the inveﬁtiop are able to bind to both the
high affinity and to the low-affinity GM~CSF receptor.

In a preferied embodiment, the monoclonal
antibody is KI 287-17-A.

Accordlng to a second aspect. the ;nwentlon
provides hybridoma cell lines producing these mpnoclonal
antibodies.
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According to a third aspect, the invention-
provi'des therapeutic c¢compositions eompz:is:i_.ng- 3 monoclonal
antibody according to.the invention, together with a
pharmaceutically acceptable carrier.

.hccording to a fourth aspect: of t:he invention,
there is provided a ,method of treatment of a GM-CSF
dependént_ condicion, compri_eing the ei:ep of "adxninistering
to a patient in need of such treatment an effective amount
of a monoclopal antibody according to the invention,
optionally together with a pharmaceutically-acceptable

-carxrier. It is contemplated that methods of' treatment

either by suppression of leukaemic cell proliferation, or
by targeting of leukaenmic celis for 'ahtibody-mediated
killing are within the sce'p_e of the inventiom. This method
of the invenﬁion :!.s_applicable to both aci;t:e and chronic
myeloid leukaemia, and to other leukaemias which are
influenced by GM-CSF.

In a particularly preferred embod:.ment, the

.method of the inventior provides a method of m:.t:.gat::.on of

the eide-effeci:s of treatment with GM-CSF, comprising the
step of administering to a pat::.ent in need of such
treatment an effective amount of a monoclonal antibody of
the invent;on, optionally together with a pharmaceutically-
ecceptable cer;:ier. '

In a fu.rther aspect, the 1nventz.on prov:.des a
method of sc_:reening_ of selective ant'agon:.s'ts to GM-CSF,
comprising the '_Btepf of utilizing an antibody of the
invem:ioﬁ to identify the specific ep.itope on GM~CSF"
receptor recogm.sed by sa:.d ant:lbcdy, and test.:.ng putative
antagonists of GM-CSF act:.on for ability to bind to said
epitope. The antagonists may be either peptides, or non-
peptide molecules. |

,'Usihg the methods described herein, screening of

a relatively small number of hybridoma clomes revealed 15



4

candidate clones, of which one surprisingly produced a
monoclonal antibody-having.inhibitory activity againsgt
high-affinity hGM-CSF recebtor. Thus hybridoha CIones
having the required specific activity can be produced at
high frequency, and it is consideted that the skilled
person would readily be able to utilise the methods
described herein in order to produce neutraliging
monoclonal antibodies. '

Similarly, methods for producing “"humanised=
forms of monoclonal antibodies. or for prbducing antigen-
-binding fragments ‘of monoclonal antibodies, hy the use of
genetic engineering Cechniques are well-knowh in the ‘art.
Thus such humanised forms or antigen-binding fragments are

also to be clearly'understood to be within the gscope of the
invention.

Detailed Description of the Invention

The invention will now be described by way of
reference only to the following non-limiting examples, and
to the accompanying drawings, in which.

Figure 1 shows the results of 1mmunodep1etion
assays in which the ability of monoclonal antibodies to
deplete solubilized heM-CSF receptor a-chaln £rom solution
wasg tested,

Figure 2 summarises resultsg of imminoflurcescence
detection of hGM-CSF receptor o-chain on FDAS cells:

Figure 3 shows xesults of direct binding
inhibition studies, showing dose-dependent inhibition by a
representative anciboc? of the invention of binding of GM-
CSF to receptox; |

?igﬁre 4 showa suppression of specific binding of
GM-CSF to receptors by the antibody of the invention,

Figure 5 shows that only one of the five
monoclonal antibodies tested had the ability to direccly
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inhibit binding of hGM-CSF to.solubilised - receptor;

. Figure 6a shows results of ‘binding studies to
determine the hind:.ng aff;nity of an antibody of the
invention to hGM-CSF receptor;

Pigure 6b . ahowa co:responding_8catdhard plots;

Figure 7 shows the kinétic asgoclation and
dissociation rates of bxndmg of an antibody of the
invention to hGM~CSF receptor.

Figure 8 shows inhibitiqn.by an antibody of the
invention of colony formation bf human ho_ne marrow cells in
response to hGM-CSF;

F:.gure 9 shows that this inhibition is dose-
dependent; :

_Figu:ée 10 illustrates the ability of an antibody
of the invention to inhibit growth in vitro of an hGM-CSF
dependent cell line; and _

:E':.gure 11 shows :.nlu.bzt:.on of Bt::.mula!::.on by hGM-

CSF of a cell line transfected with hGM-CSF receptor a-
chain.

In the follow:ng examples, the inwention is
- described in detail with reference to monocloual antibody
prcdnced by the hybridoma cell line KI-ZB?-I?-A. A sample
of this hybridoma c¢ell line was depos1ted under the
Budapest Treaty in the Publi¢ Health Laborato:y Service
Centre for applied uicrcbiolcgy and Research European
Collection of Animal Cell Cultures, Po:téﬁ Down, Salisbury,
Wiltshire, SP4 0JG, U.K. on 23 September 1952, under
Acceeslon Numbexr 92092317.

. Abbreviations used here;n are as follows:

DME Dulbecco’s modified Eagle 8 medium
FCS | foetal calf serun

PITC -~ Fluorescein isothiocyanate

CM-CSF _ granuloéyte-macrophage colony

stimulating factor
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ICAM-1 Intercellular adhesion molecule-1
SAMIg - Sheep anl:i-mcuse immonoglobulin
All of the cell lineg referred to herein are publicly

- available, or have been previously described in the

literature.
‘Example 1 = Hz' bridoma Production

In initial studiea, mouse FDC-Pl cells
transfected with the human GM-CSF receptor a-chain (FDaS

cells) (17) were injected into syngeneic BALB/c recipients,
in the expectation that this would result in more specific

-immune responses. No successful fusions resulted with this

protocbl. Since our prior observations had shown that
allogeneic responses énhanced the immune response to othex
cell 'siu:face antigens, we immunized CBA/J niice with
allos'enic FDAS cells The mice received weekly
intraperitoneal :Lnject::Lons of 2- 3x107 viable FDAS cells for
four weeks, and sera were assayed in the imnmnodepletion
assay (see below) . The mice were then rested for at least
four weeks before a final immunization. Four days after
this f£inal boost the animals were killed by cervical
dislocation a.n.d't:'.he_ spleens remo_ve&. Single cell
suspensions were j:reparéd and washed in serum-free

Dulbecco’s modified Eagle’s medium (DME). - The spleen cells

were fused with NS~1 myeloma cells in the presence of 50%
{(wr/v) polyethylene glycol 4000 (Boehringer-Mannheim) (18).
The cells were gently resuspended in DME:/IS%
(v/v) foetal calf serum (FCS) 10% (v/v). cond:.tioned medium
from the P33D18 macrophage cell line (as a source of
interleukin-6), and cultured in 96 well Falcon microwell
flat bottom trays at 2x10° cells per well. The cells were
fed with a standard selective medium containing
hypoxanthine, aminopterin and thymidine (HAT medium) after

overnight culture, and thereafter every three days. After
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7-14 days, developing hybridoma clones were observed in the
wells and supernatants were harvested for testing.

. Example 2 Screening of Hybridoma Clones
a) Analygis of COS 7 Cell Transfectants by

Immnnofluorescence._
‘cos 7 cells (ATCC CRL $589) were electroporated
‘with expressioﬁ plaamidﬁ'encoding the d~chain of the hﬁman
GM—CSF receptor (5) or the cell surface molecule ICaM-1
(19). AaAfter three days the cells were harvested, washed
-and analyzed with candidate hybridoma supernatants by
- indirect immnnofluorescence. Briefly, 10€ cells were

incubated with S0 ul of culture supernatant for 30 min at
4°¢C. The cells were washed, resuspended in an appropriate
dilution of FITC-(Faba)' fragments of sheep anti-mouse
imnunoglobulxﬁ antibody (FITC SAMIg) (DDAF, S;lenus),
_held on ice for 30 min at 4°c. The cells were washed and
then flxed in 1% formalin 1n.phosphate-buf£ered saline
(PBS). The. samples were examined by fluorescence
nicroscopy and 35 putative positives (GMR‘ ICAM")
-identified from a total of 390 wells. The cells from these
wells were expanded to generate further supernatants for
testing and to-brq#ide cells for recloning and’
drycp:eservatioﬁ. Fifteenlclbnes remained positive by
immunofiuo:escencg and were further selected by scxeening
in immunodepletion assays (see below) -

(b) Immunodegletion Assaxs.
. Ccos 7 cells that had been electroporated with the
human GM—CSP receptor archaln CDNA in the CDM8 vector 72
hours previously were lysed, and membranes purified as
previously described {(20). The membranes were extracted
~ with 1% Triton X-100, centrifuged at 200,000g for 15 min
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and the supermatant retained as solubilized GM-CSF receptog
a-chain. B

Solubilized GM-CSF receptor a-chain (50 ul) was
'preincubated_with hybri&oma supernatant (100 ul), sheep
anti-mouse immunoglobulin (100 Wl of a 1/100 dilution) and
proceih—G Sépha:ose (100 pul of a 1/S suspension) in a £inal
volume of 400u1lo£ ‘Hepes-buffered (20 mM, DPH 7.4) RPMI
medium conta;n;ng 10% (v/v) foetal calf serum for 60 mxn at
23°C with rotation. - Tubes were then centrifuged at 14, 000
g_for-lo sec and the supernatants recovered.

_ Supernatants (50 pul aliquots) were incubated with
1257 _human GM~CSF (10 pl, ~200,000 cpm, specific
radiocactivity 30,000 cpm/ng)  in duplicate, with or without
unlabelled human c.u-{c.ér__ (10 p1 of 50 ug/ml) and
_concanavalin-A—Sephaiose 4B (30 Ul of a 1/4 suspension in
0.1M sodium acetate huffér DH 6.0), for 60 min at 23°C with
rotatioﬁ._ The incubation mixture was then layered over 180
Hl of foetal calf serum in small centrifuge tubes,
centrifuged at 14,030 g for 10 sgec and the pellet removed
by cutting the tube‘wiﬁh a gcalpel blade. Specific binding
in these pellets was calculated as the binding (cpm) _
without unlabelled. GM—CSF mlnus the b;ndxng in the presence
of unlabelled GM-CSF. . _ }

The ‘presence of mnnoclonal antibody against the
human GM-CSF regeptor,a—chazn was detected by the ability
of the appropriaté.hybridoma supernﬁtant_to deplete soluble
human GM-CSF receﬁtor a-chain in the preiﬁcﬁbation step
(relative to contiol hybridoma supernatant or antibody), as
revealed Sy a reduct:ion in the specific binding of 1%°1-

human GM-CSF detected in the subsequent incubation.



S

Example 3 Direct Bind:.ng Inhibition Assays.
' 801uh11:lzed human GM~CSF receptor o~chain (S0
b ) . mnoclonal antibody or hybridoma supernatant (10 11y,
3257 human GM-CSF. (10 pl, ~200,000 cpm), and Concanavalin a-
.- Sepharose 4B '(3,0_ 1l of a i/4 suspension) with or without':.
unlabelled human 'Gﬁ-CSF (10 pl of 50 ul/ml), in a total
volume of 110 ul of 0.1M NaAcetate buffe_:; DPH 6.0 were

incubated at 23°C for .60 min with rotation, and specific
binding was determined as described above.

Example 4 " . Isotm.' e Determination of Monoclonal
' Antibodies |

Supernaﬁants from posltive hybridéma clones were
isotyped using the Amersham Isotyping Kit (Amersha.m
Buckinghamshire. England) . Monoclonal ant::xbody RI-2B7-
“17a, a.long with sevaral ct:her monoclonals, was found to be
of the IgG2a type.

Exgmple § | Purification 6:" Monoclonal Autibodies

Ipdi.vidual hybridoma cell lines were expanded to
10 litrea of cui.ture volume and the supermatants harvested
and cdncentrated 15-f61d. The concentrated supernatants
were loaded on to a prot.e:m—A—Sepharose CL-4B column (S ml)
(Pharmac:xa, Uppsala, Sweden), and the column was washed
extensively _wit_h phosphate (20 mM, pH 7.4) buffered 0.15M
saline (PBS) until the absorbance at 280 nm was negligible.
.‘I'he column was then eluted w:.t;h 0.1M glyclne HCl buffer pH
. 3.0 and fractions collected into 1/10 volume of 1.0M Tris
HC1 pH 8. The e.luates were concentrated. and dialyzed
extensively against PBS before use. =
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Bxample 6 Radiolabeling of Monoclonal Antibodies

' Monoclonal antibodiés were radioiodinated with
351 either by the quif.ied iodine monochloride method
described previously (21), or by the use of *5I-Bolton-
Hunter reagent (22). Monoclonal antibody KI-2B7-17-A only -
-re:aine_d. binding activity when iodinated using the Bolton-
Hunter reagent, so direct 5inﬁing studlies were performed
with this form of the iodinated antibody (speéifir_:.
radiocactivity 50,000 cpm/ng).
Examgie 7 Immunodepletion Studies | _

Figure 1 shows the capacity of randomly selected
hybridoma supernmatants to deplete solubilized buman GM-CSF
receptor a-chain from solution. After lmmunodepletion, the
solution was tested for residual specific binding of **1-
human Gli-csé. ' M_éan gpecific cpm bound and standard
deviation are shown by the horizontal line and error bar in
Figure 1 for solutions that had not beea immunodepleted.
Most hyhrié.oma supernatants did not reduce the specific
binding, but .supernatantﬁs' 37',' 38 and 56 clearly caused a
marked reduction in syécific binding, indicating that they
contained axit;ibodies that could recog_nize' the human GM~CSF
.rece'ptor a-chain. In addition the serum from immunized
mouse number 8 also contained antibodies which recogmized
the receptor. This agsay allowed the identification of
five purified monoclonal antibodies (RKI-3G9-25-1, KI-3G3~
14-15, KI-2B7-17-A, K3-2E9-4-1 and K3-2C7-16-1), each
derived from double cloned hybridoma cell lines that

- recognized the bhuman GM-CSF receptor a—éhai;i.
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Example 8 Imnolog' ical Detection of Human GM~CSF

' Receptor Ot;chain on FDAS Cells
. Pigure 2 shows that FDAS cells (17), but not

parental FDC-P1l (FD) ¢ells (17), showed significant
fluox':'escence; above background when stained with the
monoclenal antibodies KI-2B7-17-a and FITC SAMIG and then
subjected to flow cytometry¥ (solid line, unfilled). The
positive control, inxiica.téd in black, shows flucrescence
with a;m:i.'—i!;b antibodies. 'I_'he’ dotted 'profile represents
fluorescence of cells treated with FI’I‘C*SMIQ{ in the
absence of test antibody. ' |

Examg_‘le 9 Direct Binding Inhibition Studies

- Figuré- 3 shows that when inonoclonal antibody KI-
2B7-17-A was lc':o-incubate_d with solubilized human GM~CSF
receptor a—chain'and 12"‘lz-huzt\a.n GM-CSF (with no prior
':mmunodepletion atep) s the antibody d:.rectly interfered
with %51-GM-CSF binding to the receptor, as evidenced by
the dose-dependent: :.nhihxt::.on of the amount of 1251-GM-CSF
: bound to the receptor which was observed.

This ant:.body also complet:ely suppressed specific
binding of ¥°1-eGM-CSF to GM-CSF Teceptors on cells of the
-'HJ:.GD promyelocytic 1eukaem:.c cell 1ine, which had been
induced to diff.erent:.ate by exposure to 1%

' dmethylsulphox:.de for 5 days. as shown in Figure 4.

' _ Wh.en KI-ZB7-17-A antibody (10pug/ml) was co-
incubated with the cells and '*5I-human GM~CSF (0-10° cpm,
0-3 ng/ml) it xeduced the ~s_pecific ‘h:.nd:mg (filled squares)
to tﬁe pame extent as unlabelled human GM-CSF (5 Hg/ml)
(open circle). ' , |

Figure 5. éhows that _monoclona_i antibody KI-2B7-
17-A was unique amongst the_ five purified monoclonal

antibodies directed against the ‘human GM~-CSF receptor. a-
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chain, in that it directly iphibited the binding of 257
human GM-CSF to gsolubilized receptor. This suggested that
KI-28B7-17-A xecbgnized a unique epitope on the GM-CSF
receptor -chain which is involved in GM-CSF binding. Thig
was coqﬁirmed by sbowing that only unlabelled XI-2B7-17-A,
and not the other four monoclonal antibodies, could compete
for the direct binding of ““i-xx-znveli—a’ta human GM-CSF
receptor o-chain expressed on cos celis {(FPigure 5).

Example 10 . ;-Direct Binding of RI-2B87-17-A to Human
' GM-CSF_Receptor '

In oxder to demonstrate the direct binding of the
KI-2B7-17-A antibody to human GM-CSF receptor and determine
its binding affinity. the antibody was jiodinated using 351
Bolton-Hunter reagent. Increasing amounts of 135S RI-2B7~
'17-a were incubated with U937 human monocytic cells (ATCC
CRI, 1593) s a source of natural high-affinity human GM-
CsSF receptor).or with COS cells transfected with human
GM-CSF éeceptor a-chﬁin, and specific binaing was
determined as the difference in cpm bound in the presence
or absence of unlabeled KI-2B7-17-A (12 pg/ml). Figure 6a
shows the binding isotherms generated at 49C, and their
transformation into Scatchard plots (20) is shown in PFigure -
6b. The binding affinity of the antibody to U937 cell GM-
CSF receptor was characterized by an equilibrium
dispociation -constant (K,) of 1.35 nM and 2500 sites/cell.
This compares to a K, of 0.41 nM and site number of 1500
sites/cell for :‘?SI-human GM-CSF on the same cells (daté not
shown). A similar affinity of binding of the antibody to
t:anﬁfected COS cells ﬁas'determined (¥Kp=3.15 nM), although
a much highef number of receptors ﬁas detected
(490,000/cell). The so0lid line in panel B of Figure 6b is

the same as that in panel A,'drawn.to the éame scale forx
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comparative.purposes.' With these affinity constants KI-
2B7~17-A should give 50% ;nhibxtxon at between 0.1-1 ug/mi,
and this accords with the observatlons in. example 11,

We furtber characterized che direct binding of
128y -KI-2B7-17-A antibody to natural buman GM-CSF receptor
on U937 cells by measurxng its rate of associatlon (k;cn
and rate of dissociation (k‘,a) from the receptor (Figure
7). In Part A of this. fzgure, U937 cells (2.2x10° per
point) were incubated With 1"’I--K:[-:!B’l 17-a antibody
(500,000 cpmlsq u;[poznt) for at 1east-1-hr at 4°C. The
cells were then rapidly washed and resgsxjended in binding
medium containing 20 uglml_of'unlabéled antibody. At the
indicated time points aliquots of cells were removed, and
the-apeeific#llg-bouhd-radioac:iviuy :emaining determined
as described for 'oéher figufes. koee Was determined from
the plot in Figure 7A as 0.002 min™? (kgee=ln 2/t¥). In
Part B the same number of U937 cells and **I-KI~287-17-3
antibody wgfe mixed, and aliquots removed'at the indicated
times at 4°C to'de;ermine'specifically_bound radiocactivity
(B). The datatwere'extrapolated to determine the amount
bound at'infinite time (Be), and the data plotted as
1n[Be/(Be-Bt)]-versué-ﬁime._ The slope of the line is
kn[Antibody) +k,ee, 80 since the concentration of ?5I-KI-
2B7-17-A was knowa, k., could be calculated as
3.1x10° M* min™. The slow dissociation rate of the
antibody (0.002 mlﬂ*j makes it usefnl as an inhibitor of
the GM-CSF receptor..,

Eample 11 | _'Inhihit;idri of the Biological Action of GM-
€SP by Monoclonalantibody KI-287-17-A

] Monoclonal antibody KI-23;1~17-A '(filled sgquares),

but not the- isotypé matched monocloﬁal antibody KXI-3G3-14-

1S (open circles), which wés obtained from a similar fusion
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and also recognizes the human GM-CSF receptor G-chain, ner
saline (closed circles), was able to inhibit colony
formation from human bone marrow cells stimulated by human
GM-C8F in semisblia agar culﬁures ih vitro (Figure 8). ar
10 pg/md, KI-2B7-17-A almost completely inhibited cclony

' formation induced by up to 1500 U/ml of GM~CSF when
cultures were scored at day 7. A gimilar but less marked
inhibition was seen when cultures were scored at day 14.
Figure 9 shows that the inhibition of colony formation
(stimulated by 400 U/ml of GM—CSF) was dependent on the
dose of antibody KI-_237-17—_A, with 50% inhibition occurring
at about 1 Hg/ml and ueé.rly. complete inhibition occurring
at about 10 pg/ml.

F:.gure 10 shows that antibody KI-2B7-17-A also
inhib:.t:ed the growth in vi tro of the human GM-CSF~dependent
acute monocytic 1eukaenu.a cell line AMI-183 (ATCC CRL
9589), as assessed by the inhibition of :.ncorporat::.on of
‘H-methyl-thymidine into cellular DMA. 50% inhibition
again occurred at 1 Hg/m] of antibody, and nearly complete
inhibition of GM-CSF-stimulated ‘growth occurred at 10-100
pHg/ml. The solid line with a filled square and error bars
represents inGO,i'poration into cells in the absence of added
antibody, while the solid line with open square and error
bars represents incorporation in the absence of GM-CSF. No
signficém: inhibition-was observed with the isotype-matched
antibody KI-3G9-251 (closed circles) |

Fi.naliy Figure 11 shéws that 'antibody KI~-2B7-17-
A inhibited the growth 'J'.n vitro in semisolid agar cultures' #
of the FD-A5 cells (mouse FDC-Pl cells tramsfected with
human GM-CSF ‘receptor a~chain) stimulated by human GM~CSF,
as assgessed by _éolony formation and -c'o'lony size. again -5095
inhibition occurred at about 1 jg/ml, and nearly compi_ete

inhibition occurred by 10 fg/ml. In the figure only the
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excess colénj,e_a stimulated abhove the saline control by GM;
CSF. are shown, with gsaline addition indicat_ed by closea
cii-cles, KI--3_G3-.14-15 antibody by open circles, and Rr~
':.?_'1'3"7~17-A antibody by,:c_],,t')_s_ed triangles.

References cited herein are listed op the -
following pages. ' : '
- It will be .cléé.rl-y understood that the invention
in its generai a’speébs is not ‘limited to the Bpecific.
details referred to hereinabove. o
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i. A monoclonal antxbody specific for buman GM-CSF

receptor (hGM-CSF receptor), said antibody having the

ability to inhibit the biolog;cal actzvzty of hGM~CSF, and

said antibody being able to bind to both the high affinity

and to the low-affinity GM-CSF receptor. :

2. A monoclonal antibody according to Claim 1, said
antibody having'the ability to inhibit the binding of &M~

CSF. to the hzgh—affznlty hGM-CSF receptor

3. Monoclonal antibody KI-2B7—17-A.

4. A fragment or derivative of a monoclonal antibody

according to any ome of Claims 1 to 3, hav;ng the ability

to inhibit the biological activity of GM-CSF. .

5. A monoclonal antibody according to any one of

Claims 1 to 4, or a biologically active fragment or

derivative thereocf, produced by genetic engineering

methods. '

6. . A therapeutic composition comprising a monoclonal

antibody according to any one of Claimsg 1 to 3, or a

fragment or derivative according to Claim 4 or Claim 5.

7. A hybridoma cell 1ine_producing- an antibody
according to any one of Claims 1 to 5.
8. Hybridoma cell line XKI- 237-17-A, as deposited in

the European Collectlon of Animal .Cell Cultures om 23
.September 1992 .under Accession Numbexr 92092317.

9. A method of treatment of a G¥~CSF dependent
condition, comprising the step of administering to a
patient in need of such treatment an effective amount of an
antibody, antibody fragment or antibody derivative
‘according to any one of Claims 1 to 5, opticnally together
with a pharmaceutically-acceptable carrier.

10. A method of treatment according to Claim 9,
wherein the dieease to be treated is selected from acute or
chronic myeloid leukaemia, or other leukaemias which are
influenced by GM-CSF.

11. A method of mitigation of the side-effects of .
treatment with GM-CSF, comprising the step of adminigtering

A
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to a patién,t; 'iﬁ~.néed',o£ such treatment an effective amount
‘of an a'ntibody',' ani:ibody fragment or anﬁi‘body derivative
according to any one of Claims 1 to 5, opt;:.onally together
with a phamaceut:ncally-acceptable carrier.

12. A method of screen:l.ng of select:we anta.gon;sts to
GM-CSF, comprising the step of ut.:.l:.s:.ng an antibody,
antibody :Eragmem_: or antibody derivative accoxding to any

- ome of Claims 1 to 5 to idemtify the specific epitope on
the GM-CSF xeceptor recoénised by said antibody or antibody
derlvat:.ve, and- testing putat:.ve antagonists of GM-CSF
action for the ability: to bind to said ep:.tope and :.nh:.b:.t
the biologlcal activity of GM-—CSF.
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